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CONGRUENT TRIANGLES 



Lct there be two triangles ABC and 
DEF. Out of the total six (1-1) 
correspondences that can be established 
between A ABC and A DEF. One of the 
choices is explained below. 

In the correspondenee A ABC ADEFit 
mcans. 


ZA ZD 
ZB <H> ZE 
ZC<->ZF 
ÂB «-» DE 
BC H ËF 


(ZA corresponds to ZD) 
(Z B corresponds to ZE) 
( ZC corresponds to ZE) 

( AB corresponds to DE ) 
( BC corresponds to EF) 


CA <-> FD ( CA corresponds to FD ) 


Côngruency of Triangles 


Two triangles are said to be 


congruent written symbolically as, = if 
there exists a correspondenee between 
them such that ail the corresponding sides 


and angles are congruent i.e. 


AB s DE 
lf •{ BCsEF 
[CAsFD 


and 


ZA = ZD 
< ZB-ZE 
ZC-ZF 


Then AABCsADEF 



(i) These triangles are congruent w.r.t. 
the above mentioned choice of the (1 - 1) 
correspondenee. 

(ii) AABCsAABC 

(iii) AABCsADEF <=» ADEFsAABC 

(iv) If AABCsADEF and 
AABCsAPQR , then ADEFsAPQR 

In any correspondenee of two 
triangles, il two sides and their includcd 
angle of one triangle are congruent to the 
conresponding two sides and their includcd 
angle of the other, then the triangles are 
congruent. 

In A ABC <-» A DEF, shown in the 
following figure. 

ÂB=DË 

lUZAsZD 

AC -DF 




Then AABCsADEF (S.A.S. Postulate) 


Theorem 


In any correspondenee of two 
triangles, il one side and any two angles of 
one triangle are congruent to the 
corresponding, side and angles of the 
other, then the triangles are congruent. 
(A.S.A = A.S.A) 








ZCsZF 




Given 


■ 

Construction 


In AABC <-> ADEF 
ZB = ZE 

BC = EF 


AABC <-> ADEF 


Suppose AB 3 ëDE , take a point M 


on DE such that AB = ME . Join M to F 


Proof 


Statements 


Reasons 


In 


So, 


But 


AABC <-> AMEF 

ÂB sMË (i) 

BC =ËF (ii) 

ZB s ZE (iii) 

AABC = AMEF 
ZC = ZMFE 


S 






A 


ZC = ZDFE 
ZDFE = ZMFE 

% V ÆL. 

This is possibie only if D and M are the 


same points, and ME =DE 

So, ÂB =DÊ (iv) 

Thus from (i), (iii) and (iv), we hâve 
AABC = ADEF 


Construction 

Given 
Given 

S.A.S. postulate 
(Corresponding angles of congruent 
triangles) 

Given 

3oth congruent to ZC 


AB s ME (construction) and 

ME s DE (proved) 

S.A.S. postulate 


In any correspondence of two 
triangles, if one sidc and any two angles of 
one triangle are congruent to the 
correspondence side and angles of the 
other, then the triangles are congruent. 
(S.A.A = S.A.A.) 




In AABC <-> ADEF 
BC =ËF , ZA = ZD, ZB s ZE 


To Prove 


AABC s A DEF 









Proof 


Statements 

Reasons 

In AABC <-> ADEF 

ZB-ZE 

BC =ËF 

ZC s ZF 

AABC s ADEF 

Given 

Given 

Z A ~ ZD, ZB = ZE, (Given) 

A.S.A. = A.S.A 


If AABC and ADCB are on the opposite 
sides of common base BC suchthat 


ALXBC, DMXBC, AL = DM , then 
BCbisects AD. 


(ii\ Cil 


AABC and ADCB are on the 


opposite sides of BC such that 


ALXBC, DMXBC, AL=DM and AD is 
cutby BC atN. 


T o Pruvc 


AN = DN 




Statements 

Reasons 

In AALN <-> ADMN 

AL s DM 

ZALN = ZDMN 

ZANLsZDNM 

AALN s ADMN 

Hence AN ~DN 

Given 

Each angle is right angle 

Vertical angles 

S.A.A. = S.A.A 

Corresponding sides of s As. 






1. In the given figure. 
ÂB=CB,Z1=Z2. 
Prove that 
AABD sACBE 


(iiven 


ABsCB 

Z1=Z2 



I o Prove 



AABD s ACBE 

Statements 

AABD ACBE 
AB s CB 
ZI = Z2 
ZABD s ZCBE 
AABD = ACBE 


Given 
Given 
Cotnmon angle 
A.S.A = A.S.A 


(2) From a point on the bisector of an 
angle, perpendlculars are drawn to the arms of 
the angle. Prove that these perpendlculars are 
equal in measure* 


( .ivvn 


Z ABC, BLhe bisector of ZABC, M any 
point on BL,MP perpendicular on AB, 
MQIIBC 

MP = MQ 
Statements 



To Prove 


In ABMP<-> ABMQ 


ZI s 
Z3 s 
BM = 
ABMP = 
PM s 


Z2 

Z4 

BM 

ABMQ 


QM 


Reasons 


BLbisects ZPBQ 
Each = 90° 

Common 
A.S.As A.S.A 
Corresponding sides 
triangles. 


of the congruent 









(3) In a triangle ABC, the bisectors 
of ZB and ZC meet in a point I. Prove 
that I is équidistant from the three sides 
of AABC. 


Given 


fn AABC, BT, CS are the bisectors of the 
C fespectively. 


To Prove 


I is équidistant from the three sides of 
AABC i.e. IPsIQsïR 


Construction 


A 




vA. 


Reasons 




iR -LAC, IQ J_ BC,iP ± AB 

Statements 


In AIPB A1QB 


ZI s 

Z 2 


ZP s 



IB s 

IB 


AIPB s 

aiqb 


IP = 

ÏQ 1 "^ 

.•••(i) 

Similarly A1RC 

= 

AIQC 

ÏQ = 

IR 

...(ii) 


IP = 1Q s IR 


[Theorem 


Given 
Each = 90° 
jÇommon 
A. S. A s A. S. A 

Corresponding sides of congruent triangles 

Correspondmg sides of congruent triangles 
By (i) and (ii) 


If two angles of a triangle are congruent, then the 
side^pposite to them are also congruent. 


Given 


In AABC, ZB s ZC 


To Prove 


AB sAC 

BElSBimiiriT 


>raw the bisector of ZA, meeting BC at the point D. 


A 












Proof 


Statements 

Reasons 

In AABD AACD 


ÂD-ÂD 

Common 

ZB s ZC 

Given 

ZBAD s ZCAD 

Construction 

AABD s AACD 

S.A.A. s S.A.A. 

Hence ÂB bÂC 

Corresponding sides of congruent triangles 


hypoténuse is twiee as long as lhe side opposite to 
the angle. 


Given 


To Prove 


Construction 


Proof 


ln AABC, mZB = 90° and rnZC = 30° 


mAC =2mAB 



At B, construct ZCBD of 30°. Let BD eut AC at the point D. 


Statements 

Reasons 

In AABD, mZA = 60° 


mZABC = 90°, m Z C = 30° 

mZABD =mZABC - mZCBD = 60° 




mZABC = 90°, ni Z CBD = 30° 

mZADB = 60° 


Sum of measurcs of Zs of aA is 180° 

AABD is équilatéral 


Each of its angles is equal to 60° 

AB s BD = AD 


Sides of équilatéral A 

InABCD, BD= CD 


ZC = ZCBD (each of 30°). 

Thus 



mÂC = m AD + mCD 


AD = ÂB an d CD s BD s ÂB 

= nxAB + mAB 

> 


= 2(mAB ) 

A 










If the bisector of an angle of a triangle bisects the side 
opposite to it, the triangle is isosceles. 


Given 


To Prove 


Construction 


In AABC, AD bisects ZA and BD s CD 
AB = ÂC 


Produce AD to E, and take ED = AD 
joint C to E 



Statements 

Reasons 

In AABD AEDC 


AD s ED 

Construction 

ZADB s ZEDC 

Vertical angles 

BD=CD 

Given 

AADB = AEDC 

S.A.S. Postulate 

ÂB=ËC (1) 

Corresponding sides of = As 

and ZBAD = ZE 

Corresponding angles of = As 

But ZBAD s ZCAD 

Given 

ZE s ZCAD 

Each = ZBAD 

In AACE, ÂC=ËC (2) 

ZE = ZCAD (proved) 

Hence AB s AC 

From (1) and (2) 


Exercise 10.2 


Prove that a point, which is équidistant from the 
end points of a line segment, is on the right bisector of 
the line segment. 


< «ivon 


AB is a line segment. Point P is such that PA=PB 


Point P is on the right bisector of AB . 
Join P to C, the midpoint of AB 














no 


Statements 


In 


or 

Also 


AACPo AB CP 
PA s PB 
PC -PC 
AC-BC 
AACP s ABCP 
ZACP = ZBCP ...(i) 

But mZACP + mZBCP= 180°...(ii) 
mZACP = mZBCP = 90° 

PC1ÂB — (iü) 

CA=CB ••••(iv) 

PC is a right bisector 

Of ÂBi.e, the point P is on the 

right bisector of AB . 


Theorem 


In a covrespondence of two 
triangles, if three sides of one triangle are 
congruent to the corresponding three sides 
of the other, then the two triangles are 
congruent. 

(S.S.S. s S.S.S.) 


Given 


In 


AABC ADEF 
ÂBsDË,BC=ËFand CA=FD 


To Prove 


Reasons 


Given 


Common 
Construction 
S.S.S s S.S.S 
Corresponding angles 
triangles 

supplementary angles, 
From (i) and (ii) 
mZACP - 90° (proved) 


of congruent 


construction 


6 


cO' 




from (iii) and (vi) 




AABC s ADEF 

B!»»™™ _ . . . . 

Suppose that in ADEF the side EF is not smaller than anyof the remainmg two sides. 
On EF construct a AMEF in which, Z FEM = ZB and MË s AB . loin D and M. As shown 
in the above figures we label some of the angles as 1,2,3 and 4. 



IVwof 


Statements 

Reasons 

In AABC <-> AMEF 

"*■“ — ~ — — — 

BCsËF 

Given 

ZB = ZFEM 

Construction 

AB=MË 

Construction 

AABC s AMEF 

S.A.S postulate 

and CA=FM (i) 

(Corresponding sides of congruent triangles) 

Also CAsFD (ü) 

Given 

FM = FD 

V 

From (i) and (ii) 

In AFDM 


^2 = Z4 (Hi) 



FMsFD (proved) 

Similariy ZI - Z3 (j v ) 

\A 

mZ2 + mZl = mZ4 + mZ3 
mZEDF = mZEMF 

jfrom (iii) and (iv)} 

Now, InADEF AMEF 

• 

FDsFM r - 

Proved 

And mZEDF s mZEMF 

Proved 

DE s ME 

Each one = AB 

ADEF = AMEF 

S.A.S postulate 

Also AABC s AMEF 

Proved 

Hence AABC = ADEF 

Each A s AMEF (Proved) 


If two isosceles triangles are formed on the saine 
side of their common base, the line through their vertices 
wouldbe the right bisector of their common base- 


< «i> cm 


AABC and ADBC are formed on the same side of BC 
such that 

AB s AC , DB ~ DC, AD meets BC at E. 


O | i I H V r 


BEsCE, AE1BC 


A 







Statements 

Reasons 

In AADB 4->AADC 


ÂBsÂC 

Given 

DBsDC 

Given 

ÂD= AD 

Common 

AADB = AADC 

s.s.s =s.s.s. 

ZI = Z2 

Conesponding angles of = As 

In AABE <-» AACE 


AB=AC 

Given 

ZI = Z2 

Proved 

ÂË=ÂË 

Common 

AABE = AACE 

S.A.S. postulate 

BË==CË 

Coriesponding sides of s As 

Z3 - Z4 1 

Conesponding angles of ~ As 

mZ3 + mZ4 =180° 11 

Supplemcntary angles Postulate 

mZ3 = mZ4 = 90° 

From I and 11 

Hence AE1BC 



Corollary: An équilatéral triangle is an equiangular triangle. 


Exercise 10.3 


Ql. In the figure, AB=DC , AD=BC . 

Prove that ZA s ZC, ZABC = ZADC. 

ÂB=DC 
AD=BC 

BBIMW ZA = ZC 

ZABC s ZADC 


Proof 


Statements 

Reasons 

In AABD *-> ACBD 

ÂB = DC 

ÂD = BC 

Given 

Given 


Given 


D C 









Common 
S.S.S = S.S.S 

Corresponding angles of congruent triangles 1 

Corresponding angles of congruent triangles 
Adding (x) and (ii) 


In the figure, LNsMP, MN = LP . 
Prove that ZNsZP.ZNMLs ZPLM. 


Given 


LN=MP 

LPsMN 

fct wwwi 

ZN = ZP, ZNML ~ ZPLM 



BD s BD 
AABDsÀCBD 
ZAsZC 
ZI =Z4 ....(i) 
Z2~Z3....(ii) 

ZI +Z2= Z3 + Z 4 
ZABC = ZADC 


Statements 

— 

Reasons 

In ALMN ALMP 

LM £ MP 

LP£MN 

LM = LM 

ALMN£ALPM 

ZN = ZP 

ZNML £ ZPLM 

Given 

Given 

Common 

S.S.S £ S.S.S 

Corresponding angles of congruent triangles 

Corresponding angles of congruent 
triangles 

Théo ren 


If m the correspondence of the two right-angled triangles, the hypoténuse and one 
side of one triangle are congruent to the hypoténuse and the corresponding side of the other, 
then the triangles are congruent. (H.S £ H.S) 

A 



ln A ABC <H> ADEF 


D 






To Prove 


Construction 


ÀABC 2 ADEF 


Produce FE to a point M such that 
EMsBC and join the points D and M. 


In 

Now 

In 


And 


Statements 


mZDEF + mZDEM = 180°... (i) 

rnZDEF = 90° <ü) 

mZDEM = 90° 

AABC ADEM 


BC=EM 
ZABC = ZDEM 
AB = DË 
AABC s ADEM 
ZCsZM 


CA -MD 
But CÂ = FD 
MD=FD 
In ADMF 

ZFsZM 
But * ZC = ZM 
ZCsZF 

In AABC ADEF 
ÀBsDË 
ZABC = ZDEF 
ZC = ZF 

Hence AABC = ADEF 



Reasons 


of congruent 


(Supplementary angles) 

(Given) 

{from (i) and (ii)} 

(construction) 

(each Z equal to 90°) 

(given) 

S.A.S. postulate 
(Corresponding angles 
triangles) 

(Cortcsponding sides of congruent trianglevs) 
(given) 


Each is congruent to CA 
FDsMD (Proved) 
(proved) 

(each is congruent to ZM) 

(given) 

(given) 

(proved) 

(S.A.A s S.A.A) 


If perpendiculars from two vertices of a triangle to the 
opposite sides are congruent, then the triangle is isosceles. 


In AABC, BD 1 AC, CEI AB 
Such that BD 2 CE 



C 


AB 2 AC. 






P roof 


Statements 


In ABCD <-> ACBE 
ZBDC = ZBEC 

BC=BC 
BDsCË 
ABCD s ACBE 
ZBCD = ZCBE 
Thus ZBCA = ZCBA 
Hence AB s AC 


Reasons 


BD± AC, CEI AB (given) 

=> each angle = 90° 
Cominon hypoténuse 

Given 
H.S. s H.S. 

Corresponding angles of s As. 


In AABC, ZBCA s ZCBA 


Êxèrçisé 10.4 


1. In APAB of figure, PQlABand PA s PB , 
prov^hat AQ s BQ and ZAPQ s ZBPQ. 


ma 


In APAB, PQXAB and PA h PB 
AQsBQandZAPQs ZBPQ 



Statements 


In AAPQ ^ ABPQ 

PAsPB 

PQ=PQ 

APAQsAPBQ 

AQsBQ 
ZAPQ = Z BPQ 


Reasons 


Given 
Common 
H.S = H.S 

Corresponding sides of congruent triangles 

Corresponding angles of the congruent 
triangles. 


^ uie ’ - mZD - 90" and BC £ AD . Prove that AC = BD 
and ZBAC = ZABD. 









< (iU'Il 


mZC = mZD « 90° 
BCaÂD 


ï o l'Vov** 


AC s BD 
ZBAC £ ZABD 


IVnof 




B 




Statements 

Reasons 

■ ■■ • 

In AABC «-» AABD 


mZC s mZD 

Each of 90° 

BCsÂD S 

Given 

% \( 1 1 ^ 

Commun 

AB s AB 

H.S£H.S 

AABC £ AABD 


ÂC£BD 

Corresponding sides of congruent triangles 

ZBAC £ ZABD 

Corresponding angles of the congruent 
triangles 


3. In the figure, mZB = mZD = 90° and AD s BC . Prove that ABCD is a rectangle. 







mzB = mzD = 90°, AD 

| 

ABCD is a rectangle 


BC 


Statements 

Reasons 

In AABC AADC 




mZB s mZD 

Each of 90° 


AD sBC 

Given 


ACsÀC 

Cornmon 


AABC s AADC 

H.S s H. S 


ÂBsDC 



ZlsZ2 ...(]) 



Z4sZ3 ...(ü) 

ZI Z4 = Z2 + mZ3 


> 

O 

c 

ZA = ZC = 90° 

1 

! 

ABCD is a rectangle 

B y (i) and (ii) 

i 

1 


rv 


(i) 

(ü) 

(iü) 

iiv) 

'(v) 

(vi) 

angles 


— — v <iiiu wiuui arc mise: 

A ray has two end points. 

In a triangle, there can be only one right angle. 

Three points are said to be collinear if they lie on saine line 
Two parallel lines intersect at a point. 

Two lines can intersect only in one point. 

A triangle of congruent sides has non-congruent 


BBB 



(i) False 

(ii) 

True 

(iv) False 

(v) 

True 

5. If AABC s ALMN, then 

0) 

mZM - ....... 


(ii) 

mZN = 


(iii) 

mZA = 




(iii) True 
(vi) False 


(i) 

(ü) 

(iii) 


m/M s mZB 
mZNs mZC 
mZA s mZL 





6 . 


If AABC s ALMN, then find the unknown x. 


c 



Ànswers 


x = 60° 

7. Find the value of unknowns for the 
given congruent triangles. 



N 

8. Il' APQR s AABC 
, thcn find the unknowns. 
APQR =AABC 
PQ-ÂB 


A 



*\ ' 

3ra = 9 


m = 3 = 3 

Also 

ZACD - ZABD => 


x = 3 
BC=QR 
z = 4 cm 



C 


ACsPR 


y - 1 = 5 

y = 5 + 1 
y = 6cm 


.-. x= 3cm, y ~ 6cm, z = 4cm 


A 




Angles opposite to congruent sides are 
congruent 


5x + 5 = 

55 

5x = 

55-5 

5x = 

50 


50 

x = 

5 

X = 

10 




